A -study Design, B -Data Collection, C -statistical analysis, D -Data interpretation, E -manuscript Preparation, F -literature search, G -funds Collection Background. insomnia is a common sleep disorder among older people. it is characterized by difficulty with falling asleep, problems maintaining sleep and/or waking up too early. as a result, patients may complain about physical and mental fatigue and general malaise during the day. Hence, people suffering from insomnia often look for treatment options. Objectives. to assess the frequency of insomnia in seniors; to establish the main predisposing factors and to evaluate the pharmacotherapy. Material and methods. the study was conducted in the group of 298 aged 60+ residents of lodz region, Poland. an anonymous questionnaire concerning lifestyle, sleep disorders, and hypnotics use was conducted by each patient. the athens insomnia scale -a standardized questionnaire to diagnose insomnia was also performed. Patients were allocated into 2 groups: with and without insomnia. Collected data were statistically analyzed with the use of the t-student and chi-square tests. Results. 25.8% of all patients were diagnosed with insomnia, and greater age, female sex, and mental or neurological disorders were found to be associated with insomnia in the elderly. moreover, 22.8% of all patients took hypnotics despite the fact that 41.2% of them did not fulfill the criteria of insomnia. H 1 -blockers (32.4%) were the most often used. Conclusions. while H 1 -blockers are not recommended as the first choice insomnia drugs, they are the most frequently used hypnotics. a significant group of patients take these without medical recommendation. the implementation of a simple tool for diagnosing insomnia in everyday practice would be useful. Key words: epidemiology, family practice, geriatrics, hypnotics and sedatives, sleep initiation and maintenance disorders. 
Background
insomnia is a common disorder among the elderly all over the world. Epidemiological data indicate 20-50% prevalence in 60+ people; in females predominantly [1] [2] [3] [4] . the higher probability of sleep disturbances is associated with age-related organic brain lesions. moreover, symptoms of sleep disorders may be triggered or intensified by metabolic, respiratory or cardiovascular diseases, which are especially common among older people [5] . the association between lifestyle and the higher risk of symptoms occurrence depicted by the insufficient quantity and/ /or quality of sleep has been proven. this risk was significantly lower among seniors who were physically and socially active [6] .
Nonorganic insomnia is a disease described in the 10th edition of international statistical Classification of Diseases and Related Health Problems (iCD-10) as a condition of unsatisfactory quantity and/or quality of sleep, which persists for a considerable period of time. it includes difficulties with falling asleep, staying asleep or having non-refreshing sleep at least 3 times a week for at least a 1-month period of time [7, 8] . the essential aspect of insomnia is its negative influence on physical and mental wellbeing during the day, causing significant deterioration in quality of life [9, 10] . the common occurrence of insomnia, its insufficient diagnosis rate and lack of effective treatment generate high costs for the health care system. People suffering from insomnia have worse workplace productivity as well. in addition, they may not be able to properly play their roles in a family or a society. the risk of injuries as a result of accidents is also increased in patients with insomnia [8, 9] . the most common methods of insomnia treatment are hypnotics or sedative drugs [1, 8] . However, using these may lead to addiction, disruptive side effects or worse daytime functioning [6, 8] .
Benzodiazepines and non-benzodiazepine hypnotics (so--called "z-drugs") are popular groups of drugs prescribed for patients suffering from insomnia. H 1 -blocker, herbal or antidepressant drugs are also used [8, 11] . "z-drugs", when compared to benzodiazepines, are more efficient, however, due to the high risk of addiction, both of these drug groups should only be used for a short time [8, 11, 12] . the use of hypnotics increases with patient's age and is more common among women than men [13] . a german study has revealed that these drugs are often prescribed despite the fact that they are potentially inappropriate or are redundant therapy for older people [14] . therefore, it is essential to popularize other methods of insomnia treatment among patients and also among physicians. Of these, proper sleep hygiene or cognitive behavioral therapy can be even more effective therapy than medication [11, 13] .
Objectives the aim of this study is to assess the frequency of insomnia in a group of people aged 60 or more so as to determine the main risk factors of insomnia and to evaluate the pharmacotherapy.
Material and methods
the study was conducted in a group of 298 volunteers; 119 men (39.9%) and 179 women (60.1%); aged 60-87 (mean 69) -students of the university of the third age and primary care patients in the region of lodz (Poland), diversified in gender and area of residence according to statistics Poland data [15] . an original, anonymous questionnaire was used as a research method. it was designed on the basis of the iCD-10 definition of insomnia [7, 8] . the questions concerned demographic data, lifestyle, the use of hypnotics and sleep disorders other than insomnia (table 1). Hypnotics use was measured with a single question about names of currently used sleeping agents. answers to the questions about sleep disorders other than insomnia were employed for identification of the group of respondents (answer "no" to each question) with insomnia possibly not associated with other sleep disorders. furthermore, the athens insomnia scale (ais) validated for Polish conditions was used to assess insomnia prevalence. altogether, 306 questionnaire forms were collected, 8 were excluded due to existing exclusion criteria -age under 60 and the absence of answers making insomnia diagnosis unclear. 
Athens Insomnia Scale
in Europe, ais is recognized as an insomnia assessment tool, based on the iCD-10 criteria, with high sensitivity (93%) and specificity (85%). it consists of 8 questions -5 strictly concerning sleep problems and 3 relating to the consequences during the day resulting from the time and quality of sleep at night. included are questions concern difficulty in falling asleep, waking up at night, waking up earlier than planned, total sleep time and overall sleep quality. the consequences during the day that the questionnaire lists as: decreased well-being, decreased day activity and daytime sleepiness. Each question refers to the symptoms that had occurred the previous month at least 3 times a week. Respondents are asked to rate each question on a scale from 0 to 3, where 0 means no problem and 3 means maximum severity of the issue. the resulting points give a score between 0 and 24, where 0 indicates total absence of insomnia symptoms and 24 means the most severe form of it [16] .
according to the ais original validation, insomnia can be diagnosed when the patient reaches ≥ 6 points. Of note, clinical studies demonstrate a 90% scale efficacy in confirming or excluding the diagnosis of inorganic insomnia [16] . furthermore, certain local differences forced the need for the Polish validation of ais, according to which insomnia should be diagnosed with the result ≥ 8. satisfactory results were achieved -94% correct diagnoses in patients with insomnia and 84% in those who are healthy. ais is the first tool developed and used for assessing insomnia which has Polish validation [17] .
in our study, ais was used also to find a group of seniors suffering from adverse consequences during the day resulting from insomnia. for this purpose, we analyzed the answers to the last 3 questions of the ais questionnaire. Respondents who described consequences during the day at least as "markedly decreased" or "considerable" were taken under consideration.
Statistical analysis
Values of all variables are represented as proportions or arithmetic mean. in the main study results, the subjects were divided into two groups: those with and without insomnia. the group without insomnia was a control group. the data were also subdivided into independent groups depending on the taking of hypnotics or the suffering from adverse consequences during the day resulting from insomnia. the data distribution was evaluated by applying the shapiro-wilk test. the t-student test for independent samples was used for comparison between quantitative variables, while Pearson chi-square test was applied for qualitative variables. the alpha = 0.05 was considered statistically significant. missing data were omitted and statistics in such cases were calculated for the adequately reduced groups. Potential risk factors for insomnia were: gender, Bmi, education, area of residence, professional activity, physical activity, smoking, alcohol and coffee intake, coexistence of mental or neurological disorders, reporting other sleep disorders. statistical analysis was completed using the statistica 13 software (statsoft inc., usa). the study was approved by the medical university of lodz Bioethical Committee (RNN/143/16/KE).
Results
Insomnia from the total of 298 subjects, 77 (25.8%) had ais result ≥ 8 (confirmation of insomnia) and 221 (74.2%) had ais result < 8 (exclusion of insomnia). the mean age was 69 years. it was noted that older seniors, women and people with mental or neurological disorders were at greater risk for incidence of insomnia (table 2). and patients with ais score ≥ 8 (table 3) . what is more, 19.1% of all the subjects taking hypnotics admitted using herbal products (pharmaceuticals available over-the-counter), mainly composed of lemon balm leaves (Melissa officinalis), valerian root (Valeriana officinalis) or common hop cones (Humulus lupulus).
Respondents choosing hypnotics were primarily guided by a physician's consultation (74.5%), but 26.5% used hypnotics without consultation. Over-the-counter drugs (mainly herbal products or combination drugs composed of NsaiD and H 1 --blocker) were taken mainly due to advertisement advice, while prescription medicines were self-administered after seeing a physician (figure 1). The use of hypnotics among seniors suffering from insomnia, 51.9% were taking hypnotics. the respondents most often used H 1 -blockers (40%), more rarely "z-drugs" and benzodiazepines (25% each). this trend was independent of insomnia incidence, however, more frequent intake of these three drug classes was observed in older people with insomnia (table 2). the active substances that were indicated most often: hydroxyzine (30.9%), zolpidem (20.6%), estazolam (13.2%).
in general, hypnotic drugs were significantly much more often used by women, people with mental or neurological disorders Adverse consequences during the day the occurrence of daytime symptoms associated with insomnia was reported by 11.4% of all the respondents. all of these individuals met the ais diagnostic criteria for insomnia, and older seniors significantly more often noted such symptoms. a statistically significant correlation between cigarette smoking and occurrence of the adverse consequences during the day was also observed. seniors reporting such symptoms were taking hypnotics more often -especially from the "z-drugs" group (table 4) . ity using recommended tools such as sleep diaries or dedicated questionnaires [20] . in available publications, there is no data concerning Poland in this matter.
adverse consequences during the day resulting from insomnia, such as physical and mental fatigue or general malaise, were observed by 11.4% of all respondents, all of who scored ais ≥ 8. Research conducted by smith et al. also demonstrated the correlation between night insomnia and worse functioning during the day, as people with high quality and appropriate duration of sleep did not encounter similar symptoms [26] . On the other hand, Reid et al. noted a connection between lack of physical activity and daytime somnolence [6] . Our study showed that seniors presenting daytime side effects were much older, used "z-drugs" and smoked cigarettes significantly more often than the rest of the respondents. it remains unclear whether these unpleasant symptoms appear due to the use of hypnotics or smoking, or if fatigue, general malaise and somnolence predispose seniors to take medications and smoke cigarettes. this issue requires further research.
Strengths and limitations
Our work is valuable because until now there were not many studies concerning sleep problems in older people from Eastern Europe. the respondents were diversified in gender and area of residence according to data presented by statistics Poland [15] . the limitation of our study is also that only 68 respondents reported the use of hypnotics, hence, the possibility of statistical analysis of the hypnotics group is significantly reduced. it should be taken into account that the study included not only prescription drugs, but over-the-counter and herbal medicines too. additionally, the answers were self-reported, which might influence the study outcome -the respondents could omit some information concerning embarrassing topics (e.g. about mental disorders).
Conclusions
1. in the examined group of 60+ patients, greater age, female gender, and coexistence of mental or neurological disorders were found associated with insomnia occurrence. 2. in this study, most older people suffering from insomnia used hypnotics. the most popular were H 1 -blockers, despite the fact that these drugs are not indicated in insomnia treatment. 3. seniors used hypnotics mainly because of a physician's recommendation, but 25.4% of all patients did so without it, including 21,8% using hypnotics without any professional advice. 4. adverse consequences during the day resulting from insomnia were reported more frequently by older people who smoke. seniors with these symptoms also used "z-drugs" significantly more often. 5. the athens insomnia scale should be included in general practice as it is a simple and accurate tool that could help physicians to diagnose insomnia quickly and thus prescribe appropriate therapy.
Discussion
Our study revealed that greater age, female gender and coexistence of mental or neurological disorders are the factors associated with developing insomnia -this fact is indicated also by the research of american, Polish, Norwegian and australian scientists [2, 9, 10, 13, [18] [19] [20] [21] . Other publications revealed the connection between insomnia and education, professional activity, physical activity, smoking, alcohol and coffee intake [2, 4, 6, 22] . Our study did not confirm such results. this problem requires further study.
Hypnotics use was reported by 51.9% of all seniors with ais score ≥ 8, other Polish research showed similar data [18] . those numbers are over 2 times more than in seniors in China and about 1.5 times more than in those in australia. the difference may be a result of a different attitude towards sleeping disorder treatment in other cultures [4, 21] . H 1 -blockers were the most frequently used drugs by older people suffering from insomnia, even though these drugs play a secondary role in insomnia management and may cause some side effects which may be dangerous in the senior population, e.g. drowsiness, confusion, impaired concentration and memory. the British association for Psychopharmacology and the american geriatrics society emphasize that the maximum recommended duration of insomnia treatment is 2-4 weeks. However, hypnotics are often used permanently. this may result in the risk of addiction and severe side effects. Benzodiazepines (which are long-acting agents) in particular should be especially avoided in the older population due to their increased sensitivity and decreased metabolism. such drugs also increase the risk of cognitive impairment, delirium and falls often leading to fractures. "z-drugs", in contrast, do not interfere with sleep architecture and have relatively mild side effects in short-term treatment, hence, they are considered as the most appropriate choice in pharmacological insomnia treatment [8, 23] . although non-pharmacological methods (such as behavioral therapy) are recommended for insomnia management, British doctors have pointed out their low availability and Norwegians have revealed that older patients prefer pharmacological treatment of insomnia to non-pharmacological [13, 24] . this results in the more frequent prescription of hypnotics therapies.
we also assessed the frequency of administration of hypnotics and the main reasons their use. Our data show that 22.8% of all respondents used medications that ease falling asleep, 12.7% of whom did not suffer from insomnia according to ais. Patients mainly used prescribed medicines, which might be associated with inadequate diagnoses and as a result of this -inadequate treatment. this situation may be due to the lack of experience with proper diagnostic tools, such as ais. three-quarter of all respondents used hypnotics guided by a physician, but what is alarming, 21.8% of all patients were taking hypnotics without any professional consultation. indeed, 17% of the surveyed seniors were taking prescription hypnotics advised by a family, friends or an advertisement.
spanish scientists have revealed that seniors treated with ≥ 8 medicaments often (>25%) received potentially incorrect pharmacological therapy. accordingly, 28.6% of all prescriptions for benzodiazepines were issued without medical indications or in connection with inadequate drugs [25] . what is more, questions concerning insomnia and sleep disorders were notoriously omitted during the general practice appointments, according to Norwegian data. Only 8% of all physicians assessed sleep qualsource of funding: this work was funded from the authors' own resources. Conflicts of interest: the authors declare no conflicts of interest.
